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DETAILED ACTION 
Allowable Subject Matter 

1 . . The indicated allowability of claims 4-5. 13-14 is withdrawn based on 
reviewing the previously cited reference to Mohindra (U.S. 7,035,341). Similarly 
the indicated allowability of claims 6 and 15 is also withdrawn in view of the 
newly discovered reference to Whiteside (U.S.5,686,863). 

Rejections based on the newly cited reference(s) follow. 

Claim Objections 

2. Claims 1-2, 6, 10, 15 are objected to because of the following minor 
informalities: 

Claim 1, line 7 recites: " providing a cross correlation feedback signal, 
said correlation feedback signal..." emphasis added, and although it is 
understood that the said correlation feedback signal refers to the previously 
mentioned cross correlation feedback signal, the same term should be used 
when referring to the same signal (i.e. the cross correlation feedback signal). 
Claim 2, also mentions "said correlation feedback signal..." and also be revised 
to match the terminology used in claim 1 . 

Claim 6 (and claim 15) recite: "...adjusting channel resistance..." it is suggested 
to revise the above as ""...adjusting a channel resistance..." (emphasis added). 
Claim 15, it is suggested to revise the preamble as follows: ...phase error, 
comprising the steps of:" the steps of was added since claims 11,14-18 all 
recite "the step of...." 
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Line 4 (after the preamble) of claim 15 recites: ".comprising:", it is suggested to 
revise the above as: ", said filtering comprising:" (emphasis added). 
Similarly claim 13, recites: "...comprising adjusting..." revised as "...said 
.adjusting comprising adjusting a cutoff..." (or a similar modification). 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 6, 15 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 6 recites the limitation "said certain common scale factor" in line 1 
of the claim. There is insufficient antecedent basis for this limitation in the claim 
since claim 6 depends on claim 1 and claim 1 does not mention any "said certain 
common scale factor". 

Claim 15 recites the limitation "said step of frequency scaling" in line 1 of 
the claim. There is insufficient antecedent basis for this limitation in the claim 
since claim 15 depends on claim 10 and claim 10 does not mention any "step of 
frequency scaling". 



Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the difTerences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 1-2, 5, 7-11, 14 16-18 are rejected under 35 U.S.C. 103(a) as 
^ being unpatentable over Mohindra (U.S. 7,035,341) in view of Mohindra (U.S. 
6,744, 829). 

With respect to claim 1, Mohindra (341) discloses: a calibration tone 
generator (Fig. 4, element 40, "DSP", column 5, lines 40-42, 58-59) for 
generating a calibration tone for providing in-phase (I) and quadrature phase (Q) 
tone components (Fig. 4, outputs of mixers 64, 65 of receiving side that receive 
the calibration tone, column 6, lines 1-3); I and Q filters for filtering said I and Q 
calibration tones for issuing filtered I and Q output tones having an undesired 
frequency dependent l/Q phase error (see Fig. 4, elements 66 and 67, low-pass 
filters (see column 7, lines 10-12), and 72 and 74 all-pass networks - see column 
9, lines 9-18), at least one of the I and Q filters having an adjustable 
characteristic (see column 9, lines 10-12, 34-36 the "adjustable all-pass 
networks"); adjusting said adjustable characteristic for reducing said frequency 
dependent l/Q phase error (Fig. 4, DSP, element 73, "Adjust", and elements 72 
and 74 the "all-pass networks", see column 8, lines 1-9, lines 17-18 AOeethe 
frequency dependent baseband band IQ phase error (column 8, equation (4), 
column 9, lines 1-13, lines 37-39); wherein said I and Q filters include an I analog 
filter for providing said I output tone and a Q analog filter for providing said Q 
output tone and said adjustable characteristic is a cutoff frequency of at least one 
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of said I and Q analog filters (see column 9, lines 9-27, where the fO is cut-off 
frequency (where the phase shift is 90 degrees) of the all-pass filter, these filters 
are active filters i.e. analog). 

Mohindra (341) does not expressly teach: a correlator for cross correlating 
said I and Q output tones for providing a cross correlation feedback signal, said 
correlation feedback signal used for adjusting said adjustable characteristic for 
reducing said frequency dependent l/Q phase error; 

In the same field of endeavor, Mohindra (829) discloses: a correlator for 
cross correlating said I and Q output tones (see Fig. -3, cross-correlation by mixer 
of V|(t) and VQ(t), column 3 lines 17-20, specifically lines 42-51 and equation on 
line 45 right hand side). At the time of the invention, it would have been obvious 
to a person of ordinary skill in that [Eqn. 4] of Mohindra (341) see that right side 
of the equation is Kssin (AObb) is equal to the right hand side of the equation on 
line 45 of column 3 of Mohindra (829) and therefore it would have obvious to a 
person of ordinary skill in the art that the lsin(t)Qcos(t)-lcos(t)Qsin(t) (equation 4 of 
column 8 of 7,035,341) performed by DSP 40 of Mohindra (341) can be replaced 
by the computation of asin(e)[ni(t)*ni(t)] of the equation on line 45 of column 3 of 
6,744,829 (column 3, see lines 14-50) since computing the latter equation is 
independent of a gain and simple to implement (column 3, lines 42-44 and see 
Fig. 3). Incorporating the teaching of Mohindra (829) in the system of Mohindra 
(341) results into using a correlation feedback signal (equivalent to the computed 
lsin(t)Qcos(t)-lcos(t)Qsin(t) of Mohindra (341) and column 9, lines 38-40) for adjusting 
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said adjustable characteristic for reducing said frequency dependent l/Q phase 
error. 

With respect to claim 2, all of the limitations of claim 2, are analyzed 
above in claim 1 and Mohindra (341) discloses: said correlation feedback signal 
adjusts said adjustable characteristic for minimizing a phase difference between 
said I output tone and said Q output tone (column 9, lines 1-3). 

With respect to claim 5, all of the limitations of claim 5 are analyzed above 
in claim 1 , except for: said cutoff frequency is adjusted by frequency scaling at 
least one pole and at least one zero of said at least one of said I and Q analog 
filters by a certain common factor. 

However, at the time of the invention, the above would have been obvious 
to a person of ordinary skill in the art that in a first order all-pass filters a pole is 
located in P a the zero is located in 1/P, therefore, scaling at least one pole by a 
certain factor and frequency scaling at least one zero by an inverse of said 
certain factor, and the motivation - to scale the at least one pole and at least one 
zero -is to adjust the cutoff frequency (fO where the 90 degree phase shift is 
located) since the all-pass networks (filters) as taught by Mohindra are adjustable 
and therefore scaling the at least one pole and one zero (by an inverse of the 
scaling factor) changes the transfer function i.e. the location of the cutoff 
frequency. 
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With respect to claim 7, all of the limitations of claim 1 , are analyzed 
above in claim 1, and Mohindra (341) discloses: wherein: the I and Q filters 
include I and Q allpass filters for providing said I and Q output tones (see Fig. 4, 
adjustable all-pass networks 72, 74, column 9, lines 9-13, where clearly the 
calibration tones pass through these all-pass filter) ; and said adjustable 
characteristic is a phase delay of at least one of said I and Q allpass filters (see 
column 9, lines 20-27, 37-39 adjusting the values of R1 and CI results changes 
the phase (mismatch) i.e. phase delay (see column 9. lines 20-22). 

With respect to claim 8, all of the limitations of claim 8, are analyzed 
above in claim 7, except for: said phase delay is adjusted by frequency scaling at 
least one pole by a certain factor and frequency scaling at least one zero by an 
inverse of said certain factor in said at least one of said I and Q allpass filters. 

However, at the time of the invention, the above would have been obvious 
to a person of ordinary skill in the art that in a first order all-pass filters a pole is 
located in P a the zero is located in 1/P, therefore, scaling at least one pole by a 
certain factor and frequency scaling at least one zero by an inverse of said 
certain factor, and the motivation - to scale the at least one pole and at least one 
zero -is to adjust the phase delay (phase vs. frequency transfer function of the 
first order all-pass filter) since the all-pass networks (filters) as taught by 
Mohindra are adjustable and therefore scaling the at least one pole and one zero 
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(by an inverse of the scaling factor) changes the transfer function i.e. the location 
of the cutoff frequency (where the phase shift is 90 degrees). 

With respect to claim 9, a frequency downconverter including a local 
oscillator for providing a complex LO signal and I and Q frequency 
downconverters using said LO signal for downconverting an input signal having a 
carrier frequency to I and Q signal components (see Fig. 4, combination of 
elements LO, filter and PLL (approximately in the center of Fig. 4), mixers 64, 65 
of receiving side of transceiver, column 6, lines 1-3); and wherein: the calibration 
tone generator issues a calibration signal as said input signal having a certain 
frequency offset from said carrier frequency for providing said I and Q calibration 
tone components in place of said I and Q signal components (see column 5, lines 
67 and column 6, lines 1). 

With respect to method claims 10-11,14, 16-18 these claims are rejected 
under a rationale similar to the one used to reject apparatus claims 1-2, 5, 7-9 
(respectively) above. 

7. Claims 3, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mohindra (U.S. 7.035.341) in view of Mohindra (U.S. 6,744, 829) and in 
view of Armstrong et. al., (U.S. 5,559,828). 

With respect to claim 3, all of the limitations of claim 3 are analyzed above 
in claim 1. except for: said calibration tone has a frequency near to a cutoff 
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frequency for said I and Q filters. In the same field of endeavor, Annstrong et. 
al., disclose: said calibration tone has a frequency near to a cutoff frequency for 
said I and Q filters (column 9. lines 15-18). At the time the invention, it would 
have been obvious to a person of ordinary skill in the art to have the calibration 
tone have a frequency near to a cutoff frequency for said I and Q filters and the 
motivation behind this modification is that filters at the receiver are (theoretically) 
supposed to be designed to coincide/match with the transmitted signal 
characteristic. 

With respect to claim 12, method claim 12 is rejected under a rationale 
similar to the one used to reject apparatus claim 3. 

8. Claims 6. 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mohindra (U.S. 7,035,341) in view of Mohindra (U.S. 6,744, 829) and 
Whiteside (U.S. 5,689.863). 

With respect to claim 6, all of the limitations of claim 6 are analyzed above 
in claim 1 , except for: wherein said common scale factor is adjusted by adjusting 
channel resistance of at least one transistor 

Solving the same problem (i.e. changing the location of a pole/zero pair), 
Whiteside discloses: wherein said common scale factor (see column 3,lines 3-9 
and column 4. lines 30-35, lines 40-47, the RC constant that determines the 
center frequency of the pole/zero pair, and by varying the resistance of the 
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MOSFETs it is adjusted) is adjusted by adjusting channel resistance of at least 
one transistor (column 4, lines 40-47). 

Therefore, at the time of the invention. It would have been obvious to a 
person skilled in the art to modify the system of Mohindra based on the teachings 
Whiteside, so that the said common scale factor is adjusted by adjusting channel 
resistance of at least one transistor so that a tunable pole/zero pair (tunable with 
respect to the pole/zero spacing and center position) can be generated so a 
desired amount of gain or attenuation is provided at any given frequency (see 
Whiteside column 1 , lines 44-49, and "summary of the invention" where the 
invention is a low-power device). 

With respect to claim 15, method claim 15 is rejected under a rationale 
similar to the one used to reject apparatus claim 6. 

Contact Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to SOPHIA VLAHOS whose telephone number 
is 571 272 5507. The examiner can normally be reached on MTWRF 8:30- 
17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammed Ghayour can be reached on 571 272 3021. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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